The patrolling behaviours of male Megaboiiibits sy l varum (L.) and M. ruderarius (Muller) have been observcd. Their labial gland secretions were analysed chemically. The volatile materials, which are probably used as a marking pheromone, were isolated by extraction and then identified oy capmary gas chromatography, mass spectrometry and microchemical denvansanons. W Illaiul components of the labial glands in M. sylvarum are Z-7-hexadecenyl acetate (65 %) and Z-7-hexadeceno) (26 %) ; while the major components in M. ruderarius are Z-9-hexadecenol (67 %) and Z-9-octadecenol (9 %). ).
INTRODUCTION
In some species of bumblebees, the males exhibit patrolling behaviour (HAAS, 1949) , i.e. approaching objects along a flight route and marking them with a pheromone produced in the cephalic part of the labial gland (AGREN et al., 1979 ; Sv!rrssoN, 1980 a). In woodland habitats, the species may patrol at different levels above the ground while in treeless areas this spatial segregation is more difficult to achieve. The pheromone-marked spots are regularly patrolled by the males throughout the day and attract virgin females for mating purposes (AwRnlvt, 1970; FREE, 1971 ; SvENSSOrr, 1980 
Biological material
Megcibombits males were collected on the Swedish island of (7land in the Baltic Sea. The cephalic portions of the labial glands were dissected, placed individually into vials containing 0.3 ml hexane for 24 h and stored at -20 &dquo;C. Bumblebee species were determined th ' ough genitalia studies (L ?KE ) f A LFORD , 1975) . The nomenclature follows Reinig (1981) . Individual bumblebees were labelled and placed in a reference collection. Acetylation of the alcoholic fraction followed by ozonolysis and epoxidation gave the same compound indicating a Z-7 hexadecenol as the natural product. For M. ruderarius, GC analysis showed only a major polar compound peak 1 (67 % ) at the retention time of Z-9 hexadecenol (6) and a minor polar compound peak 2 (9 %) at the retention time of Z-9 octadecenol (7). Hydrocarbons comprised about 24 % of the volatile material and included also tricosane peak 3 and pentacosane peak 6 (Table 2) .
By GC/MS we confirm presence of a C1( ; and C, R monounsaturated alcohols. (M/,.=222 (M!--18) and M/,. = 250 (M + -18)) and the same hydrocarbons as previously found in M. sylvarum.
The two alcohols were also separated by thin layer chromatography and each one was submitted to ozonolysis (Fig. 3) .
Ozonolysis of the C l s unsaturated alcohol gave heptanal (8) fig. 4 a-d However, Megabombus ruderarius and Pyrobombus lapidarius (K ULLENBERG et al., 1970) exhibit greater similarity in the composition of their marking pheromones. The major component in both species is Z-9-hexadecenol. These species segregate spatially and they are also morphologically separated. As found earlier (SvErrssorr, 1980 a), males of different species which utilize the same environmental space for mating usually differ greatly by virtue of their mechanical (construction of the genitalia) and pheromonal pre-mating species isolating mechanisms. The species studied here also fit into this generalization.
Patrolling behaviour in M. ruderarius has been reported previously by many workers (B ISCHOFF , 1927 ; H AAS , 1949 ; K R U GER , 1951 and C UMBER , 1953 (Fig. 1, 2, 4 (Fig. 3) . Les (Fig. 3) . Die Hauptkomponenten des Labialdrüsensekrets sind bei M. sylvarum (Tab. 1) : (Z)-7-Hexadecen-lAcetat (65 %) und (Z)-7-Hexadecen-l-ol (26 %), bei M. ruderarius (Tab. 2) : (Z)-9-Hexadecen-1-ol (67 %) und (Z)-9-Oktadecen-l-ol (9 % 
